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© A pipette with a tip remover. 



@ The invention relates to a pipette provided witli a 
tip remover, which pipette has a lever mechanism 
(14), by means of which the tip is pressed off the 
pipette. In this' way, it has been possible to decrease 
the force needed for the loosening. 
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Field of invention 

The invention relates to step pipettes, which 
have a separate tip for a liquid to be drawn and a 
mechanism operable by pressing for removing the 5 
tip after usage. 

Background of art 

For example the patent publications FR- io 
2287941 {corresponding to the publication US- 
3991617) US-4009611 and FI-57540 
(corresponding to the publication US-4151750) de- 
scribe pipette tip removal mechanisms. They com- 
prise a removal sleeve sliding on the cylinder part 75 
of the pipette and an arm fixed thereto and sliding 
in the handle of the pipette or on its side. The 
mechanism is also connected with a spring, which 
pushes the arm into the upper position. When the 
arm is pressed downwards, the sleeve loosens the 20 
tip fixed to the end of the cylinder. 

A disadvantage of the known tip removal 
mechanisms is the fact that the force needed for 
the removal of the tip may be quite high, especially 
in multiple channel pipettes. 25 

General description of invention 

The main object of the invention is to provide a 
pipette tip removal mechanism, which is lighter to 30 
use than the known mechanisms. This is achieved 
by means of ways described in Claim 1. Preferred 
embodiments of the invention are described in the 
dependent claims. 

The most essential aspect of the invention is a 35 
lever mechanism, by means of which the force 
needed for pressing the remover is decreased. 

In the best mode, the lever mechanism has a 
lever projecting sideways from the frame of the 
pipette, between the ends of which lever is articu- 40 
lated the arm of the remover. The end on the side 
of the frame of the lever is best formed into a gear, 
which is in mesh with a toothing in the direction of 
the arm in the pipette frame. 

45 

Detailed description of invention 

The invention is next described in more detail. 
The drawings form part of the written description, 
and therein Figs. 1-5 show certain pipettes in so 
accordance with the invention seen from the side 
and partly in section. 

The piston and volume adjusting mechanisms 
of the pipettes correspond to those described in Fl- 
64752. 55 

The frame of the pipette of Fig. 1 is comprised 
of a handle 1 and at its lower end of a narrower jet 
part 2 which is round "by cross-portion and tapers" ' 



slightly downwards. To the end of the jet part, on 
its outer surface is fixed by pushing a basically 
conical tip 3 open at its upper and lower end. into 
which is sucked and from which is removed liquid 
to be dosed by means of a piston movable in a 
cylinder inside the jet part. The tip 3 Is tightly fixed 
to the outer surface of the jet part 2 by means of 
friction. As an extension of the piston rod is pro- 
vided a press button 4 extending outside the upper 
portion of the handle. 

The pipette may have piston moving mecha- 
nisms, and calibration, volume control and multiple- 
dose mechanisms of a desired . type. Such func- 
tions and mechanisms have been described e.g. in 
the patent publications FI-47461 (= US-3810391), 
FI-57542 (= US-4284604), FI-60137 (= GB- 
2045641), FI-64752 (= US-4554134), FI-77166 { = 
EP-1 43796). FI-73368 (= EP-1 72508), FI-84144 ( = 
US-5002737) and US-4988481. which publications 
are incorporated in this description by reference. 

On the jet part 2 a siidable sleeve 5 is fitted. In 
its upper position, the lower edge of the sleeve 5 is 
located above the upper edge of the jet 3 fixed to 
the jet part 2. In the upper part of the sleeve 5 
there is provided a side extension 6. to which a 
remover arm 7 in the direction of the frame is fixed. 
The arm 7 moves on the surface of the handle 1 
along a groove. In the upper end of the arm 7 there 
is provided an extension 9. 

On the handle 1 under the groove 8 in its 
upper end there is a longitudinal dent 10 and 
therein a spiral spring 1 1 . Above the spiral spring 
11. the arm 7 has a spring retainer 12. 

In the upper part of the handle 1 under the arm 
7 there is a support dent 13. in which is placed one 
end of a lever 14 moving in the vertical plane and 
parallel with the extension 6. The lever 14 is jour- 
nalled on the arm 7 at a point 15 of the extension 
9. 

When the lever 14 is pressed, the sleeve 5 
moves downwards by the action of the arm 7 and 
pushes off the tip 3 in the Jet part 3. When the 
lever 14 is released, the spring 11 returns the lever 
to its upper position and a new tip 3 may be 
inserted into the jet part 2. 

By means of the lever 14, the hand power 
needed for pressing off the tip 3 can be decreased. 
In this way. the tip 3 may also be fixed more tightly 
and more compactly. The tip 3 is best fixed by 
pushing the jet part of the pipette into a tip located 
in a stand. 

In the application according to Fig. 2. a hollow 
box-like arm 7.1 resiliently sliding on the side of 
the handle 1 is fixed to the side extension 6. The 
handle 1 has under the arm 7.1 a spring support 
extension 16, into which the lower end of a spiral 
spring 1 1 is fitted. The upper end of the spring 1 1 
is against an inner extension 12:1 of the arm 7.1. - 
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On the upper end of the arm 7.1 there is at a 
point 15.1 a lever 14.1 journalled parallel with the 
extension 6, the end of which lever 14.1 protrudes 
outside the arm 7.1 via an opening in the arm. 

The inner end of the lever 14.1 is formed into a 5 
gear 17. It is in mesh with a toothing 13.1 in the 
handle 1 . 

When the lever 14.1. is pressed, the gear 17 
moves downwards along the toothing 13.1. and 
thereby also the arm 7.1 and the sleeve 5 move io 
downwards and loosen the tip 3 from the jet part 2. 
The ratio of the lenght of the arm of the lever 14.1 
to the mesh diameter of the gear 17 determines to 
what extent the force needed for pressing the lever 
is smaller than the friction force holding the tip in 75 
place. Most preferably, the force needed for the 
pressing may be e.g. 1/3 - 1/4 of the friction force. 

Fig. 3 shows a further development of the 
pipette according to Fig. 2. In the figure, the gear 
17.1 of the inner end of the lever 14.1 is during the 20 
initial movement of the lever not in mesh with the 
toothing 13.1. After the sleeve 5 collides with the 
upper edge of the tip 3 fixed to the jet part 2, the 
gear 17.1 engages the toothing 13.1 and the lever 

14.1 starts turning on the arm 7.1. The upper end 25 
of the spring 11 contacts an extension 12.2 on the 
lever 14.1. 

An additional advantage of the application ac- 
cording to Fig. 3 is the fact that the idle movement 
before the removal of the tip 3 is rapid and short. so 

In the application according to Fig. 4, an arm 
7.2 is fixed to the side extension 6 of the sleeve 5, 
onto which arm a gear 14.2 is journalled on a 
transverse axis 15.1 of the extension. The gear 

14.2 is in mesh with a toothing 13.1 on the handle 35 
1 . On top of the arm 7.2, on the side of the handle 

1 is fixed a hollow, box-like press 18, which is fitted 
to be slidable between the upper and lower posi- 
. tion both relative to the handle 1 and the arm 7.2. 
The inner wall of the press 18 contains a toothing 4o 
19, which is also in mesh with the gear 14.2. 
Between the upper end 21 of the arm 7.2 and the 
upper end 22 of the press 18 there is a spring 11, 

When the press 18 is pressed, the gear 14.2 
starts turning downwards along the toothing 13.1 45 
and simultaneously pushes the arm 7.2 and the 
sleeve 5 downwards, whereby the tip 3 loosens 
from the jet part 2. The ratio of the movement 
length of the press 18 to the movement length of 
the arm is 1 :2, and the force needed at the end of 50 
the press is thus half the force needed for loosen- 
ing the tip 3. An advantage of the construction is 
the fact that it has no part clearly protruding from 
the handle 1 . 

Fig. 5 shows a further application of the pipette 55 
according to Fig. 2. The inner end of the lever 14.1 
around the axis 15.1 is a round cylinder 17.1. A 
leaf "spring 11.2 is fitted from above' around this " 



cylinder so that the other end of the spring goes 
downwards between the lever and the handle 1 and 
is fitted therein in point 20. When the lever 14.1 is 
pressed, the spring 15.1 winds around the cylinder 
17.1 and thereby forces the lever to move down- 
wards. 

Claims 

1. A pipette provided with a tip remover, which 
pipette has a longitudinal frame, to the lower 
end of which is fixed by means of friction a tip 
acting as a liquid container, characterized in 
that 

- on the frame there is a remover (5) slida- 
ble along the frame for pushing the tip 
fixed to the lower end of the frame off 
the frame; 

- as an extention of the upper end of the 
remover there is an arm (7) for sliding 
the remover along the frame; and that 

- there is a lever mechanism (14) con- 
nected with the arm, by means of which 
mechanism the arm and the remover 
may be pressed downwards for loosen- 
ing the tip such that the force needed for 
the pressing is smaller than the force 
needed for loosening the tip from the 
frame. 

2. A pipette according to Claim 1, characterized 
in that the lever (14) protrudes sideways from 
the frame. 

3. A pipette according .to Claim 2, characterized 
in that the lever (14.1) is journalled on the arm 
(7,1) and to be turned in a vertical plane, that 
the inside end of the lever on the side of the 
frame is. connected to the frame with such a 
connection as when the lever is pressed the 
inside end of the lever is forced to move 
downwards in the frame. 

4. A pipette according to claim 3, characterized in 
that the inside end of the lever is formed into a 
gear (17). and that on the frame there is a 
toothing (13.1) in mesh with the gear. 

5. A pipette according to Claim 4, characterized 
in that in the upper position of the lever, the 
gear (17.1) is off the toothing of the frame. 

6. A pipette according to Claim 3, characterized 
in that the inside end end of the lever is 
formed into a cylinder (17.1) leaning against 
the frame and that there is a flexible strip 
(1 1 .2) the one end of which is fixed in the lever 
and the other end in the frame below the lever" 
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SO that the strip goes around the cylinder and 
between the cylinder and the Uame. 

7. A pipette according to Claim 5 or 6, character- 
ized in that the lever (14.2) is a gear and that 5 
the pipette has a press (18), which is provided 
with a toothing (19), which is in mesh with the 
gear from outside. 

8- A pipette according to any of the Claims 1-7, to 
characterized in that it has a spring (11) for 
returning the lever after the loosening of the 
tip. - 

B. A pipette according to Claims 6 or 7, and 8, 75 
characterized in that the strip (1 1.1) acts as the 
spring. 
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